Steady geomagnetic micropulsations and solar corpuscular streams by Bolshakova, V. O.
b . 
National Aeronautics and Space Administration 
Goddard Space Flight Center 
Contract No, AS-5-12487--?fr I +  Y 
gq($ ST- GM -SP -10564 'I-- N'iS 
5 
3 STEADY GEOMAGNETIC MICROPULSATIONS AND 
SOLAR coRPuscuLAR STREAMS 5 Q', ' 
by 
d? V. 0. Bol'shakova 1 
(USSR) 
I 
P 
(NASA CR OR TMX OR A D  NUMBER) 
rl 17 FEBRlJARY 1967 I 0 
* 
https://ntrs.nasa.gov/search.jsp?R=19670012965 2020-03-16T18:34:14+00:00Z
STEADY GEOMAGNETIC MICROPULSATIONS AND 
SOLAR CORPUSCULAR STREAMS" 
Geomagnetizm i Aeronomiya 
Tom 6, No.6, 1089-1093 
Izdatel'stvo "NAUKA", 1967 
S W Y  
by 0. V. Bol'shakova 
A specific type of geomagnetic pulsation is juxtaposed with every type 
of solar corpuscular stream 
Sun, from the active regions and from chromospheric flares. 
originating from the unperturbed regions of the 
On the basis of the study of morphological properties of these types of 
pulsations conclusions are derived about the different geometry of the streams 
inducing these pulsations and the variation of the radiation intensity level 
of these various types of streams in the solar activity cycle. 
* 
* * 
As is well known, there exist several levels of solar corpuscular radiation 
[l], to each of which corresponds an entirely specific magnetic activity that 
finds its reflection in the quantity KP. 
magnetic activity (Kp = 0 to 1) corresponds to a continuous flow of gases from 
the unperturbed regions of the Sun-the solar wind. 
from the active region of the Sun induce recurrent magnetic disturbances (Kp = 
= 3 to 5), and the nonstationary streams from chromospheric flares induce spo- 
radic storms and the highest magnetic activity (I$ > 5). 
activity a specific dependence, where to each Kp interval corresponds a specific 
type of pulsation with period decrease as the level of activity rises [ Z ] .  Thus, 
for example, mainly steady pulsations are observed in the interval Kp = 0 to 1, 
with a period 
cases regimes of steady pulsations with periods from 10 to 40 sec. (Pc2). 
Thus, as a rule, the zero level of 
The quasistationary streams 
On the other hand, there exists between the period Pc and the geomagnetic 
T = 50 to 100 sec. (Pc4). At Kp = 2 to 5, we observed in most 
The inverse dependence of Tpc on KP is plotted in Fig.1, from which a cor- 
The question naturally arises of the possibility to characterize each 
respondance may be seen between every type of Pc and a specific range of values 
Of leve K? of solar corpuscular radiation from the standpoint of the properties 
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of the corresponding groups of gcomagnetic pulsations and of variation of 
these properties in the solar activity cycle. 
the steady geomaLgnetic pulsations will be uti- 
lized as the characteristics o€ the properties 
ed according to the readings of variations of 
I "#$ 
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T 4Q of the different levels of solar corpuscular radiation. 
the Z- and H-components of the geomagnetic 
The processing of data was conduct- 
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4. 
‘rhc inedinn amplitude of Pc.7 a l s o  undergoes variation with the phase of 
solar activity, c l e c r ~ a s i n g  from the epoch maximum to minimum by a factor of 2 
(l:ig.4). ‘rhus, one ni;iy assume that contrary to the constancy of solar radia- 
t ion from the unperturbed regions the level of radiation froin active regions 
varies about twice ;IS much with the phase of solar activity, as may be seen 
from the data on short-period oscillations. 
Pulsations Pc3. This type of pulsation attends mainly sporadic perturba- 
tions. The maximum of PcZ appearance corresponds to 11 - 12 hours L.T. (Fig. 2). 
Just as is the case for Pc4, the distribution of Pc2 in the course of a day in 
the solar activity cycle, undergoes no variations of any kind (Fig.3), while 
the median amplitude of Pc2 somewhat decreases. Apparently the maintenance of 
the position of the quantitative Pc2 distribution maximum in the course of a day 
in the solar activity cycle may constitute evidence of invariable direction of 
nonstationary streams from chromospheric flares. 
-__ 1)iscussion of the Results. Comparing the distribution of the various types 
of pulsations in the course of a day, we detect a difference in the character 
of the quantitative distribution of these oscillations relative to local noon 
(F i .q .2 ) .  
of type-Pc4 and Pc2 pulsations in the course of a day has a shift toward the 
forenoon side by about 1 hour, whereas Pc3 shows a shift by 2 to 2.5 hours. 
This shift is apparently due to the difference in the direction of corpuscular 
streams indiicing these pulsations. The practical coincidence of the maximum of 
Pc3 and Pc2 distribution with the direction Sun-Earth corroborates the assump- 
tion of quasiradial propagation of solar wind and of streams from chromospheric 
flares. 
ance from the local noon, may apparently be juxtaposed with the revealed devia- 
tion to the East of the solar wind [ 7 ] .  
between the interplanetary magnetic wind and the solar wind, of which the result 
is analogous to solar wind arrival from a source situated by 10 to 25’ to the 
West of the Sun. As an average, this angle corresponds to the displacement of 
the maximum frequency of Pc4 appearance to about 1 hour earlier than the local 
noontime . 
This difference is manifest in that the frequency maximum of appearance 
The small deflection of the daily course of the frequency of Pc4 appear- 
This effect is induced by interaction 
The sharply expressed spiral structure may be expected only in quasistationa- 
r y  streams from active regions [l]. On the other hand, a notable shift of the 
frequency maximum of excited Pc toward the forenoon side of the line Earth-Sun 
c;m he observed only in the presence of spiral character of the corpuscular out- 
flow. 
prior to local noontime. 
Such a shift is observed in the type-Pc3 pulsations about 2 to 2.5 hours 
Conclusions. To each intensity level of solar corpuscular radiation cor- 
responds a specific group of type-Pc geomagnetic pulsations: 
1) Pc4 (50 to 100 sec.) correspond to continuous outflow of solar gases 
2) Pc3 (10 to 40 sec.) correspond to quasistationary radiation from the 
3) Pc2 ( 5 to 10 sec.) correspond to nonstationary radiation from chromo- 
from the unperturbed regions; 
active regions of the Sun; 
spheric flares. 
5. 
It should be noted that although solar wind is emitted by the Sun conti- 
nually in all directions, comparatively nondense condensations of solar wind 
originating from unperturbed regions do not penetrate into the dense gas flows 
from the flares and active regions; because of that every type of corpuscular 
radiation will react independently. The random appearance of regular Pc4 
in the course of sporadic or recurrent perturbations may apparently be explained 
by very great inhomogeneity of corpuscular streams, as a result of which the Earth 
will be subject at certain moments of time to action from the side of the more 
rarefied volumes of the stream, capable of exciting type-Pc4 pulsations. 
Comparison of morphological singularities of steady pulsations of various 
groups with specific levels of solar corpuscular radiation intensity may provide 
new information on the character and properties of this radiation: 
a) on the constancy of direction and intensity level of solar wind in the 
solar  activity cycle on the basis of the maintenance of the position of the maxi- 
iiiiim daily course of frequency appearance and of the value of median amplitude of 
Pc4 in the solar activity cycle; 
b) on the spiral structure of quasistationary streams from active regions 
intensity in the cycle of 
Pc3 amplitude level 
of the Sun and on the variation of this radiation's 
sol:ir activity on the basis of the shift of the daily course maximum of the fre- 
quency of Pc3 appearance and of the lowering of verliaii 
the solar activity cycle. 
c) on the maintenance of the quasiradial propagation direction of solar 
corpuscular streams from chromospheric flares in the solar activity cycle on 
the basis of invariable position of the daily course maximum of Pc2. 
In conclusion, the author is grateful to E. R. Mustel' for his interest 
in this work and valuable comments. 
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